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Nevertheless, the limited evidence that male ungulates engage in mutual assessment of vocal rates 28 during dyadic contests has been questioned. Therefore, we examined the vocal rates of winners and 29 losers during escalated dyadic contests between male fallow deer in order to further inform on this 30 issue. Our results showed that winners and losers did not differ in vocal rate. The best model fit that 31 accounted for individual vocal rates included a preponderance of factors related to the opponent 32 indicating that contestants were attending to their opponent during fights. Vocal rate was, 33 therefore, dependent on estimates of opponent quality without reference to self, supporting an 34 'opponent-only' rather than a mutual assessment process. Under a self-assessment process no information is gathered about the quality of an 52 opponent. Both contestants are expected to fight until they reach some cost threshold that the 53 individual is willing to pay (e.g. time, energy or damage). This class of model assumes that there will 54 be no difference in the repetition rate of aggressive actions between the opponents although rates 55 are permitted to escalate and de-escalate over the duration of the contest (Briffa & Elwood 2009 , 56 Table 1 ). Therefore, under a self-assessment process, contestants illustrate their quality by matching 57 action rates with their opponent (Briffa & Sneddon 2010) . Whichever contestant reaches its cost 58 threshold first will give up at that point and its opponent will either retain, or take control of the 59 resource (e.g. A c c e p t e d M a n u s c r i p t 6 should be related to the vocal rate of both contestants. In keeping with mutual assessment, contest 118 behaviour should be related to the disparity in vocal rates between the winner and loser; 119 specifically, as winner quality increases relative to loser there should be a reduction in contest 120 action rates since the disparity in quality should become clear early in the contest (Enquist & 121 Leimar 1983; Enquist et al. 1990 ). If this is the case then contestants that are more closely matched 122 in terms of competitive ability will vocalise at a higher rate. Conversely, if a self-assessment process 123 is applicable then we would expect that contestants should match their vocal rates independent of 124 dominance rank (Payne 1998 Figures 1a and 1b, 2a and 2b, 3a and 3b, Game theoretic models divide into two main categories that differ fundamentally with regard to the 239 type of assessment process adopted by contestants. In order to differentiate between these forms 240 of assessment process, a commonly employed approach focusses on contestants' rates of action 241 repetition over contest duration (Briffa & Elwood 2009 ). Nevertheless, despite underlying theoretical 242 differences, it is an expectation of both types of model that the assessment process adopted will 243 continue until the loser determines that it cannot defeat its opponent, and abandons the contest 244 With the exception of winner dominance rank, the remaining variables related to loser contest 309 action rates and dominance rank. Under self-assessment we would expect winner vocal rate to be 310 related to winner contest actions rates including dominance. From a theoretical perspective 311 attending to the rate of behavioural actions of an opponent rather than the difference in rates fallsA c c e p t e d M a n u s c r i p t 15 "opponent-only" rather than mutual-assessment process (Arnott & Elwood 2009 ). The effect of 314 action rate on loser vocal rate was more equivocal; in addition to the rank of both opponents, two 315 winner factors and a single loser factor were retained in the best model while two winner and two 316 loser variables were excluded. This suggests that there is some evidence to support an opponent-317 only assessment process. To further examine this possibility we regressed contestant dominance 318 rank against contest duration. Only winner rank was related to duration: as winner rank, (i.e. quality) 319 declined there was an increase in contest duration. Therefore, losers were sensitive to winner rank 320 without reference to their own rank, which is consistent with an opponent-only assessment process. In conclusion, we have found that vocal rate during fallow deer contests do not conform to 327 the theoretical prediction of either a self or a mutual assessment process. Rather, our results suggest 328 that it is the action rate of the opponent during contests that is central to determining both winner 329 and loser vocal rates. For both contestants it was evident that vocal rate was influenced by the 330 motivation or willingness of their opponent to invest in the contest (see also Rillich et 
